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MACHINE DESIGN.
The average strength of cast iron such as is used for machinery castings, is about 20,000 Ibs. per square inch. The factor of safety in the case assumed equals 20,000-^-5532=3.65. This is too small. There are two reasons why a large factor of safety should be used in this design: I. When the punch goes through the plate the yielding is sudden and a severe stre'ss results. This stress has to be sustained by the frame, which for other reasons is made of unresilient material. II. Since the frame is of cast iron, there will necessarily be shrinkage stresses which the frame must sustain in addition to the stress due to external forces. These shrinkage stresses cannot be calculated and therefore can only be provided against by a large factor of safety.
Cast iron is strong to resist compression and weak to resist tension, and the maximum fiber stress is tension on the inner side. The metal can therefore be more satisfactorily distributed than in the assumed section, by being thickened where it sustains tension, as at A, Fig. 253. If, however, there is a very thick body of metal at a, sponginess and excessive shrinkage would result. The form B would be better, the metal being arranged for proper cooling and for the resisting of flexure stress.
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FIG. 253.
FIG. 254.
Dimensions may be assigned to a section like B and the cross-section may be checked for strength as before. Sec Fig. 254. GG, a line through the center of gravity of the section, is found to be at a distance of 7.05 inches from the tension side.* The
*A simple and satisfactory method for obtaining a close approximation to